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To all whom it may concern:

Be it known that T, HENRY W. LARSSON, a
citizen of the United States of America, and
a resident of Springfield, in the county of

5 Hampden and State of Massachusetts, have
invented certain new and useful Improve-
ments in Machines for Longitudinally Di-

_viding or Stripping Ratan, Wood, or other
Stock, of which the following is a full, clear,
ro and exact description. _

This invention relates to improvements in
machinesfor producing from lengths of ratan,
wood, bamboo, or the like, round in cross-
section and of nniform or unequal diameter,

15 several strips or segments, which may be util-
ized for various purposes, as in the make-up
of stocks, cores, or bodies of whips, fancy or
ornamental billiard-cues, or fish-rods.

The objects of the invention are to provide

zo a machine of the character indicated which

.shall be entirely successful in the perform-
ance of its work, especially as regards the
true formation of the segmental strips and
the proper guidance thereof, comparatively

25 rapid in operation, and of extremely simple,
stable, and duarable construction.

‘Another object of the invention is to espe-
cially adapt the cirenlar saws employed in the

machine {o the operation of stripping the .

30 ratan or like woody stock into longitudinal
segments by having the saw-teethin their cir-
cular courses to take and work upon internal
portions of the ratan in advance of their
reaching the scale-covered exterior, whereby

35 theratan is not only more cleanly and evenly
sawed, but whereby also the destructive aec-
tion of the glaze or enamel-like scale upon

.the teeth of the saws is avoided. ‘
The invention consists in a machine em-

40 bodying inits organization constructions and
combinations of parts; all substantially as
hereinafter described, and set forth in the
claims. »

In the machine which I have designed and

15 constructed and which is illustrated in-the
accompanying drawings appliances are com-
prised for the production from a length of
ratan of eight longitudinal divisions or see-
tions thereof, each of which cross-sectionally

50 is in the form of a true segment of a circle,

the convergent sides of the segment being co-
incident with planes of the sawing.

This machine comprises the series of paired
feeding-rolls, having uniformly feeding mo-
tions to push or forcibly move the length of 55
ratan endwise to the action of the several
pairs of circular saws, which are arranged in
succession, each pair in a plane angular to
that of another pair, there being located in
advance of the first pair of saws a guide for 6o
insuring that the forward end of the ratan
strip as a whole will be guided centrally in
relation to the saws and in advance of each
succeeding pair of the saws, guides to insure
that the divisional parts of the stock to be 65
farther divided will be presented with their
traly central radial lines coincident with the
saws which are to operate upon them, and
the machine further comprises following one
set of saws and in respect of the aforemen- 70
tioned guides in advance of the next set of
saws separating walls, webs, or blades oper-
ating to insure the divisions of the stock as
they may have already been produced (and
which have still further to be halved) to en- 75
ter the succeeding centering-guides with cer-
tainty and without any liability of having
their ends strike the ends of the centering-
guides, which wonld cause a crippling action
and defeat the operations of the machine; 8o
and the saws have beyond them, in the di-
rection of feed of the stock and to act in con-
junection therewith, spreaders for the divided
strips as being produaced by such saws for re-
lieving any binding action by the strips upon 83
the saws. : -

Inthedrawings, Figure lisaside view of my
improved machine, the feed-rolls being seen
at the right and the stripping-saws and co-
operating devices being seenattheleft. Fig. go
2 is a vertical sectional view transversely of
the machine as taken on the plane indicated
by the line 2 2—that is, through the first set
of saws and the head in which they are
mounted and the driving means therefor. g5
Iig. 3 is a view beyond the plane indicated
by line 3 3, Fig. 1, as seen in the direction of
the arrow, showing the second set of sawsand
the head in which they are mounted and
driven..- Fig. 4 is a similar view as seen be- 100
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yond the plane indicated by line 4 4, Fig. 1,
showing the head and the oblique arrange-
ment of the third set of the saws. Fig. 5is
similarly a view as seen beyond line 4 4, Fig.
1, of the head and saws of the fourth set,
showing the reversed oblique arrangement
thereof. Fig. 6 is a view at the forward end
of the centering guide orchuck through which
the nunsawed strip is passed and guided be-
fore being brought to the cutting action of
the halving-saws. Fig. 7is a vertical section
{ransversely of said centering guide or chuek,
and Fig. 8 is a front elevation of the same.
Fig. 9 is a cross-sectional view through one
pair of the series of paired feed-rolls, showing
the driving means therefor. Fig. 10 is an
elevation, as seen at the side opposite Fig. 1,
of a part of the feeding mechanism, inclusive
of the driving-gearing therefor. Fig.1lisa
view facewise of the first pair or halving-saws
and the length of round ratan being fed sub-
ject to the action thereof, the cenfering-guide
at the rear and the spreader in advance of
the said saws being shown, and a portion of
the length of ratan is broken away and in
section for clearer illustration. Fig. 12 isan
end view of the spreader, which is seen at the
left of the saws in Fig. 11. Fig. 13 is a hori-
zontal sectional view as taken substantially
on the plane indicated by the line 13 13, Fig.
3, and drawn on a larger scale. Fig. 14isa
view of the centering-guide as seen at the left
of Fig. 13 and as seen in Fig. 3, showing,
however, the cross-section of the already-
halved ratan in its passage therethrough and
to the second set of saws, which quarter if.
T'ig. 15 is a cross-sectional view on line 15 15,
Fig. 13. TFig. 16 is a cross-sectional view on
line 16 16, Fig. 13. TFig. 17 is asectional view
on substantially the line 17 17, Fig. 4, on the
plane of the third pair of stripping-saws and
through the guiding appliances combined
therewith. TFig. 18 is a view as seen at the
right-hand end of Fig. 17. TFig. 19 is a cross-
sectional view on line 19 19, Fig. 17. Fig. 20
is an end view of the guiding appliance which
is shown in conjunction with the fourth set
of saws at the extreme left of Fig. 1 and the
same as seen in Fig. 5, but drawn on a larger
scale and showing in cross-section the ratan
which is being subjected to the fourth sawing
operation. Tig. 21 is a cross-section of the
last-named guide as taken substantially on
the line 21 21, Fig. 1. TFig. 22 is a similar
section, but taken on the line 22 22, Fig. 1.
Tig. 28 is a section like Fig. 22, but showing
in conjunction therewith the cross-section of
the ratan in the condition in which it is
finally delivered through the last guide.
Similarcharactersof reference indicate cor-
responding parts in all of the views.
. In the drawings, A A represent the series
of paired rolls for feeding the round ratan
or other stock to the action successively
thereon of the halving-saws B B to the saws
B? B, arranged at right angles to the halv-
ing - saws for centrally dividing both said
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halves, to the saws B B3, arranged at an an-
gle of forty-five degrees to the quartering-
saws B?, and then to the fourth set of saws
BY, arranged in a plane at right angles to the
ones B2 the saws B® subdividing two of the
quarters, producing the segmental eighths,
while the last saws B?similarly subdivide the
other two quarters. Hach pair of ecircular
saws is mounted on the end of a shaft 30
therefor, the teeth of the saws, as indicated
in Figs. 11, 13, and 17, intermeshing or match-
ing into the spaces between the teeth of its
companion, although not quite touching the
teeth of the companion saw, and both of the
saws are positively driven to rotate in oppo-
site directions by the meshing gear- wheels
32 on the ends of the parallel saw-carrying
shafts30. Thesawsareclamped between col-
lars 33 and secured by nuts 34, and one of
the saw-carrying shafts, which is geared to
the other, as aforesaid, is driven by the pul-
ley 35. -The four sets of saws are mounted in
journal bearings or heads 36 therefor, car-
ried by standards or supports 37, all mounted
on the parallel longitudinal bars 88 of the
machine-frame and ‘have their intermeshing
points all in the same common line of feed ot
the stock.

The pulleys 35 for the respective saw-shafts
are each driven by the respectively provided

7@
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belt 39, all of which belts are driven from a

common counter-shaft palley or suitably oth-
erwise.

The comparatively long series of feed-rolls
A A force and lead the ratan or other stock
to the equalizing centering-guide D, arranged
in relation to the first pair of halving-saws,
so that the stock will be truly presented with
its longitudinal median plane coineident with
the cutting plane of the said saws.

Beyond the halving -saws and before the
quartering-saws are reached is the guide D?,
whereby the halves as produced by the first
saws will each be guided so that the central
radial line thereof will come coincident with
the cutting plane of the guartering-saws B?,
and between the first.saws B and the guide
D? adjacent the quartering-saws B?, is a sepa-
rating-guide a, the principal object of which
is to insure that the forward ends of the
halves of the stock will enter properly within
the guiding spaces or passage therefor within
the device D= ‘

The separator - guide for the halves ¢ is
shown in Figs. 1, 2, 11, and 12, and the cen-
tering-guide for such halves is shown in Figs.
1, 13, 14, and 15, and next followihg the pair
of quartering-saws B? are separator-guides,
(indicated and shown at «® in TFigs. 1, 13,
and 16.) .

The centering-guide D? preceding the quar-
tering-saws, and the separator-guide a? fol-
lowing the quartering-saws, as indicated in
Figs. 18, 14, and 15, are constructed in one
fixture, although they need not necessarily be
so constructed. This fixture comprises a tu-
bular body 40, having in its end portion pre-
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ceding the saws the widened walls, as-indi-.

cated dt42, constructed with the apertures43
in oppeosite sides, pivoted af 44, in which are
the movable gmde blocks or members 45 45,
each having its'inner edge of V form, as in-
These are pressed mwardlv
by the spring 47. - Between the members 45
45isthe vertical central partition 48, the plane
of which is at right angles to that of the quar-
tering-saws. “This tubular fixture is inter-
mediately slotted; as indicated at 50, from op-

“posite-sides to leaveé entrance-spaces for the

intermeshing edge portions of the saws, the
slots 50 from the opposite sides merging into
each other, and the said fixture has in its end
portion intheline of feed of the stock beyond

‘the quartering-saws ‘its- cireular passage di-

vided into quarter-spaces by the radial and
right-angularly intersecting 'partition-w‘mlls
02 as shown in Fig. 16.

Followmv the quartering-saws B®in the hne
of feed is the gnide D3 fo1 the now produced
quarters, ea’rryi'ng them to the third pair of
saws B, the same comprising centering ap-
pliances for the diametrically opposite two of
the quarters, the whole being construeted in
the form of a tubular fixture following in con-
stroetion and purpose similar 1deas as em-

' ‘bodied in the device shown in Fig: 13; butin
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this device there are the quarter parmtlons,

‘making fourguiding-chambers,;asseenin Fig.

18,in twoof which are centering-springs 472,
sothat the two quarter-segments will be truly
presented radially in relation to thethird pair
of saws, which cut those two guarters into
eighths, and- thien following the saws B%in the
line of feed of the stock the tubular separat-
ing-guide a3, as'seen in Figs. 17 and 19, has

its passage partltmned by- “the walls 51 as a

counterpart D? or-continuation-of the parti-

tions seen in Fig. 18; the preceding guide with -

the additional W(olls 51 which separate the
eighth segments as pr odiced by the said saws
Bi The guide D?* next preceding the last

‘pair of saws B* is partitioned by radial walls
and for the formation of separate longitudi--
-nally -extending
‘and ascontinu amons of separator-guides (seen

passages correspondmo‘ to

in Fig. 19) which follow-the third set of Saws,
such separator-guides assuring thatthose seg-

ments so far as produced-and which have fur-.

ther to' be subdivided when:brought through
them will enter separate V-shaped guide-pas-
sages, respectively, therefor in the device D,
and this device is in many respects similar to
the one shown in Fig. 17 in longitudinal sec-
tion; differing therefrom in that the saw-

‘openings and lateral pressure-springs-are ar-

ranged diametrically opposite, as will be per-

’celved on view lng I‘Jg 21 in comparison with

Trig: 18.

The centering or equalizing guide D for the '
whole ratan and the centering-guide D*for:
insuring truly radially and centrally the pre-’
sentation of the halves to the quartering-saws:
have or comprise opposite jaws; betwe‘en_,
whicl the stock -is passed, which jaws have-

idlers §3.
‘shaft 85 drives the worm-wheel 86, which has -

3

the V- recesses on their inner sides,:and the
pressure device -for insuring:the {ransverse
pressure on ‘the jaws of the equahzmg gmde
D-is somewhat different from the springs

70

which press inwardlyboth the members 45 of -

the device D>—that is to say, on reference to

Figs. 6,7, and:8, as follows: Upstanding from

th’e fra'ming or stationary support for-the de-
viece D are the opposite ear-pieces 60.60, piv-
oted in which, at 61, are the inwardly-extend-

ing members 62 of the opposite jaws 63 63, -

the upper ends-of which have the mwardly-
facing V-recesses 64

Cenfrally ‘between the jaws 63 63, playing
through a-vertical guiding-socket 66 ther efor,
Whlch isformedina stamonm yparborfixture
of the frame, is the shaft:or stem 67, having
pivoted to the upper end thereof at the points
69 .69 the npwardly and outwardly divergent
links 70, which are.also pivoted at-72 to the
jaws 63. The spring 73 exerts a downward
force on the stem by being constrained. be-

tween the stationary part 74 and the-nut or

shoulder 75 and serves to catse through the
articulation of the parts of the devxce, as de-
seribed, a closing pressure of the one jaw on
the other.* As the stoek is introduced and-fed
through and between said pressure-jaws of
this equalizing-guide it is carried .or main-
tained with its cenfer alwaysin the sameline,
notwithstanding undulationsorirregularities
in its diameter, for the jaws must open-and
will close toward each other always e‘iactly
equally.

75
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As shown in I‘ws 7 and 8, the ‘shanks.or .

lower portions of the oppOblte jaws are aper-
tured, as shown at 76, to give unobstr ucted
space of oceupancy for the links 70, so that
the device may be ver, ry compacv in 1ts organi-
zation.

Deseribing the construction and mannerof
driving the feedlno' rolls A A, reference is

‘now had to Figs. 9 and 10, the latter being.a

rear view as taken from the’side-‘opposite Fig.
1. - All of the lower rolls of the series are
mounted at the forward ends of the shaft 80,
each having thereon the gear-wheel 82, one
of these belnw driven fmm another- by the
The worm 84 on the pulley-driven

on its elongated hab the spur gear-wheel 87,

which meshes into two of the separated gear-

wheels 82 of the set. * Each ofthe upper feed-
rolls or feed-wheels, which, it is understood,

is essentially a pressure- roller ‘and has: 1ts
rotary motion imparted thereto by the stock
as positively fed by the positively - driven

lower rollers, has its journal-bar 90, by the.

rear end therecf, pivoted, as seen at 92, in:a
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lug or fixture 93 of the frame of the- machme

| Near the forward end of the shaft, bat be-

hind' the: feed-wheels, are also lugs -or sta-
tionary fixtures 94, in which the elbow-levers

95 are at their elbows pivoted, the short-arm

130

of the lever bearing  with pressure down--

wardly against the bar 90, which pressure is

jmparted by the spring 96, which by its one
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end is hung to the long arm of the elbow-le-
ver and with its other arm to the lug or part
or fixture of the framing therefor. Whenthe
ratan is introduced between the feed-rollers,
the upper one is separated against the pres-
sure of the spring as exerted through its force
on the elbow-lever thereon. The rollers are
formed with hollowed or peripherally-grooved
rims and, furthermore, with serrationsin the
grooves to increase their certainty of feeding
action; but such construction of the rolls in-
volves in itself no invention.

It will be perceived on reference to Figs.
11 and 13 that as the stock is fed the teeth of
the intermeshing saws as they successively
approach the stock for the sawing action
thereon work from the interior thereof out-
wardly toward the opposite surfaces, and be-
cause of this manner of sawing and because
in practice the scale or glaze at the exterior
becomes cleft or split on the sawing -line
slightly before the teeth of ths saw actually
reach the exterior of the stock the saws are
saved from the destructive action thereupon
which would ensue in an operation where the
saws cut entirely through the stock, as ordi-
narily practiced, wherein is necessitated the

striking of the glaze directly by the saw-teeth.

Having thus described myinvention, what
I claim, and desire to secure by Letters Pat-
ent, is— ' ‘

1. Ina machine of the character described,
a pair of subdividing-saws for halving sec-
tions of stock already longitudinally divided,
having ecodperating therewith centering-
guides for the divisions to be further divided,
and having following the saws, separating-
guides for those divisions of the stock pro-
duced and brought thereto which are to be
further halved, in combination with a still
further pair of saws located in the line of
feed of stock beyond the first pair of saws for
subdividing pairs of the segmental stock
strips having preceding them guides with pas-
sages for the segmental sections to be further
halved, into which guides such strips are all
led by the said separating-guides next pre-
ceding them, substantially as described.

2. Ina machine of the character described,
the combination of the feed-rolls A A, the sev-
eral pairs of circular saws, each pair having
succeeding points of location in the line of
feed of the stock and each pairarrangedina
plane angular to that of another pair of the
saws, and all having the approaching edges
thereof working in the common line of feed
of the stock, centering-guides for the undi-
vided stock, preceding each pair of the saws,
separator-guides following all the saws but
the last for insuring the entrance separately
of the divisions to be further divided into the
guides preceding the respective subdividing-
saws therefor. :

3. In a machine of the character described,
halving-cutters,a pairof cireularsawsin edge-
wise proximity working in a plane right-an-
gular to the halving-cutters, for guartering,
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a pair of saws for subdividing diametrically
opposite quarters of the stock, arranged in a
plane angular to both that of thehalving-cut-
ters and the quartering-saws, and a still fur-

70

ther pair of saws for subdividing the two re-

maining quarters of the stock, arranged in a
plane at right angles to the preceding subdi-
viding-saws, means for guiding the stock and
the divisions and subdivisions,with their cen-
tral radial lines coincident with the cutters or
saws therefor, and means succeeding each of
the cutters orsaws excepting the last,for sepa-
rating or spreading the divisions of the stock,

‘then being led or fed to the succeeding guides

so that they will enter the respective succeed-
ing guide therefor to be properly individually
presented to the cutter for the further divi-
sion thereof.

4, In a machine of the character described,
in combination,halving-cuttersand guidesfor
leading the stock thereto, quartering-saws lo-
cated in the line of feed beyond the halving-
cutters and guides for leading the halved
stock centrally to said quartering-saws, and
a pair of saws having a location in the line of
feed beyond the quartering-saws arranged in
a plane angularly thereto, guides having V-
walls for leading opposite quarters of strips
gcentrally to the last-named saws, sidewise
pressure appliances, and devices for separat-
ing the ends of the strips being fed and ap-
proaching said endwise open V-guides,where-
by such will be brought intosuch guides, sub-
stantially as described.

5. In a machine of the character described,
the combination with mechanism for longitu-
dinally feeding segmental strips, and subdi-
viding - cutters to which the strips are fed,
guides adjacent the cutters having V-formed
walls, appliances acting with lateral pressure
for yieldingly forcing the segmental strips to
contact on the convergent walls of the guides,
and means for insuring the separation of the
forward ends of the strips being fed to the
guides and cutters, whereby they will respec-
tively enter the individual guides therefor.

6. In a machine of the character described,
theé combination with mechanism for longitu-
dinally feeding segmental strips, guides for
such strips which transversely are of V form
and appliances acting with lateral pressure
for yieldingly forcing the segmental strips to
contact on the convergent walls of the guides,
and subdividing-cutters for the segments fed
thereto through said adjacent guides.

7. In astock-stripping machine, the combi-
nation with the halving-cutters, of the sepa-
rator-guide following same, a pair of quarter-
ing-saws B? B? guides for the halves preced-
ing the saws comprising a median wall at
right angles to the saws, and the laterally-ar-
ranged members 45 having V-recesses at their
inner sides, and an inwardly-pressing spring
for each said member.

8. In a machine of the character described,
the combination with a halving-cutter, of a
guide, and means for feeding and guiding the
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ratan or similar stock to and past the action
of the same, of a succeeding saw or saws op-
erating in a plane at right angles to the first
Saw, centrally-partitioned, longitudinally-ar-
ranged guides, and transverse pressure ap-
pliances whereby the half-strips are earried
centrally coincident with the second sawing
plane, a longitudinal strip - separating wall
succeeding the first cutter and between same
and the guides in advance of the second saw
or cutter for insuring the entrance of the
halves respectively into the individual gnides
therefor, leading them to the second cutter,
substantially as described.

9. In a machine of the character described,
the combination with the quartering-saws B?
B? and the separator-guides following them,
having four radial partition-wings between
which the quarter-segmenfs pass in separa-
tion, of the pair of saws B® B® arranged in a
plane radially intersecting a pair-of the quar-
ter-segments, a guide having four V-shaped
passages preceding said saws, and pressure-
springs transversely acting inwardly within
an opposite pair of said V-passages, substan-
tially as and for the purposes set forth.

10. Inamachine of thecharacter described,
the combination with the set of saws B3B3 ar-
ranged as desceribed, codperating with and fol-
lowing which is the separator-guide device

- having diametrically opposite wall-separated

passages for undivided quarter-segments, of
the pair of saws B* B*right-angualar to the
saws B? B3 and centering-guides preceding
them, but following the aforesaid separitor-
guides, which follows said saws B?, substan-
tially as and for the purposes set forth.

11. The set of feed-rolls A and the means

- for driving them all'in unison, the four pairs

40
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of saws, the first and second arranged right-
angulartoeach other, and the third and fourth
arranged right-angulartoeach other, butboth
angular to the first and second, and all hav-
ing their working edges intermeshing at a
common longitudinal line, and guides for car-
rying stock centrally to the first pair of saws,
and divisions thereof in radial coincidence
with the succeeding sets of saws, for the pur-
pose set forth.

12. In a stock-stripping machine, the com-

bination of two or more sets or pairs of saws
arranged with their teeth intermeshing and
the saws of one pairina plane angular to that
of another pair, means for rotating both saws

of each pairin opposite directions at the same

speed, and means for guiding round stock in
radial coincidence with the cutting planes of
said saws. :

13. Inamachine forstrippingratan orother
stock, a pair of circular saws both arranged
for rotation in a common plane with their
teeth intermeshing, means for rotating the
:saws in opposite direetionsatexactly thesame
speed. ;

14, Inamachineforstrippingratanorother
stoek, a pair of circular saws both arranged
for rotation in the same plane with their teeth

i
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>y

intermeshing, means for rotating the saws in
opposite directions at exactly the same speed,
and a guide preceding said pair of saws.

15. Inamachine forstrippingratanorother
stock, a pair of eircular saws both arranged
for rotation in the same plane with their teeth
intermeshing, means for rotating the.saws in
opposite directions at exactly the samespeed,
and a centering-guide preceding said pair of
saws, and a separator-guide following same.
+ 16. The combination of feed-rolls A A,and
nmeansforrunning them all in same direction,
pairs of saws B, B?, B3, BY, those of one pair
being angular to those of another, and hav-
ing the toothed edges intermeshing, the cen-
tering-guide D, preceding saw B which cuts
the whole stock, the centering-guide D* pre-
ceding the quartering-saws B? for centering
the halves relatively to such saws, centering-
guides D3 D* insuring the presentation of the
diametrically opposite pairs of the quarters
radially centrally relatively to the third and
fourth pairs of saws, respectively, and sepa-
rator-guides preceding the centering-guide
forallthe saws which follow the first set there-
of, substantially as deseribed. ’

17. The series of feed-rolls consisting of
positively-driven lower rolls and upper pres-
sure-rolls, bars on which the upper rolls are

Jjournaled, standards to which end portions

of the said bars are pivoted, levers pivotally
mounted and having a member thereof in
pressure bearing on the respectively adjacent
bar, and a spring applied to and exerting &
draft force on the other member of each said
pivoted lever, substantially as deseribed.

18. In a stock-stripping machine, the com-
bination with a tubular guide. device having
segmental-shaped openings therethrough,and
having -slots leading from opposite sides
through the wall of the tubulardeviceand en-
tering opposite ones of said segmental open-
ings, of the pair of circular saws having their
teeth inintermeshing relations as described,
and oppositely entering through said slots,
means for driving the same and transverse
pressure appliances inwardly acting within
the segmental openings in which said saws
enfer. _

19, The combination with & guide for cross-
sectionally segmental strips of ratan or other
stock comprising a V-shaped gniding-passage,
of a'sabdividing cirenlar saw arranged in a
plane intersecting the guiding-passage and
adapted to rotate so that its teeth move from
the inner toward the outer side of the strip,
and means for rotating said circular saw.

20. The combination with a guide for seg-

mental strips of ratan or other stock compris-
ing a V-shaped guiding-passage, of a subdi-

‘viding circular saw arranged in a plane co-

incident with a line radially extending from
the apex of and intersecting the guiding-pas-
sage and adapted to rotate so that its teeth
move from the apex outwardly, and means
for rotating said eircular saw inthe stated di-
rection.
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21. Ina machineofthecharacter described,
incombination the four pairs of saws, the first
and second pairs arranged in planes right-an-
gular to each other, and the third and fourth
pairsarranged right-angular toeach, and both
angular to the planes of the first and second
pairs and all having their working edges in-
termeshing at a common longitudinal line,
and guides for carrying the stalk centrally to

so the first pair of saws, and divisions thereof, in

radial coincidence with the succeeding pairs
of saws, substantially as described.

22. A pair of arbors having intermeshing
gears-and also having circular saws, the teeth

of which intermesh, and means for causing 15

the rotations thereof.
HENRY W. LARSSON.:
Witnesses: :
Wu. S. BELLOWS,
M. A. CAMPBELL.




